The connections between eating disorders (EDs) and alexithymia have not been fully clarified. This study aims to define alexithymia's connections with shame, trauma, dissociation, and body image disorders. Methods: We administered the Dissociative Experience Scale-II, Trauma Symptom Inventory, Experience of Shame Scale, Toronto Alexithymia Scale-20, and Body Uneasiness Test questionnaires to 143 ED subjects. Extensive statistical analyses were performed. Results: The subjects showed higher scores on alexithymia, shame, dissociation, and traumatic feelings scales than the nonclinical population. These aspects are linked with each other in a statistically significant way. Partial correlations highlighted that feelings of shame are correlated to body dissatisfaction, irrespective of trauma or depressed mood. Multiple regression analysis demonstrates that shame (anorexic patients) and perceived traumatic conditions (bulimic and ED not otherwise specified) are associated with adverse image disorders. Conclusion: Shame seems to hold a central role in the perception of an adverse self-image. Alexithymia may be interpreted as being a consequence of previous unelaborated traumatic experiences and feelings of shame, and it could therefore be conceptualized as a maladaptivereactive construct.
Introduction
Alexithymia is a construct characterized by the difficulty in identifying and describing feelings (affective factors), and by concrete and externally oriented thinking (cognitive factors). 1 Eating disorders (EDs) are recognized in the Diagnostic and Statistical Manual of Mental Disorders-IV (DSM-IV) as separate disorders: anorexia nervosa (AN), bulimia nervosa (BN), and ED not otherwise specified (EDNOS). However, many people with serious EDs do not fit neatly into these categories, or they may change between categories over time. 2 The etiologic multifactorial model where biological, individual, and environmental aspects interact seems to be the one that best explains the onset of EDs. 3 The association between EDs and alexithymia has been widely demonstrated. For instance, Corcos et al 4 identified that ED patients showed a statistically significant difference insofar as patients with ED were more likely to exhibit alexithymia when compared to a nonclinical population; these data were recently confirmed by Karukivi et al 5 in a sample of older adolescents. Moreover, a prognostic study by Speranza et al 6 investigating 102 ED patients demonstrated that difficulty in identifying feelings can act as a negative prognostic factor in the long-term outcomes of EDs. De Berardis et al 7 studied
the relationship between alexithymia, dissociative experiences, and low self-esteem in 546 undergraduate females, stating that a combination of these three constructs may represent risk factors for developing the symptoms of EDs. However, the relationship between EDs and alexithymia is not completely understood; ED patients that are being treated may continue to score high on measures of alexithymia, even when food-related abnormal behaviors have remitted. 8 Moreover, the cognitive component of alexithymia does not appear to be related to EDs. 9 Therefore, the relationship between EDs and alexithymia may be mediated by a third factor, 10 and these two conditions are also associated with affective disorders. 11 When looking for factors that may act as a link between alexithymia and EDs, the literature states that higher levels of dissociation are associated with severe bulimia, 12 and that anorexic patients appear to use dissociation in order to avoid processing anger; 13 it should be underlined that alexithymia and dissociation are both related to the failure of an individual to integrate his or her perceptions and emotions into his or her conscious experience. Dissociative experiences and alexithymia may be considered to be a coping mechanism that is used to alleviate painful emotions. 14 In fact, nonelaborated and painful emotions produce a sense of tension that is perceived as dangerous for the subject's inner integrity, and, therefore, the dissociative mind states are possible defense mechanisms against anxiety. 15 Among the various feelings experienced by ED patients, shame seems to play a central role. Shame can be regarded as the effect of dysregulated emotions experienced during childhood, 16 which increase the possibility of dissociative mind states. 17 Moreover, bodily shame has been found to predict an increase in anorexic symptoms. 18 Thus, this study aims to investigate the presence of alexithymia in EDs.
With this research, we want to verify whether alexithymia could be associated with and have an influence on the structure of an adverse image disorder; however, the presence of other factors mediating the relationship between affective dysregulation and body image disorders has been postulated. 10 Therefore, we investigated several variables that represent a core feature in the ED psychopathology -namely, dissociation, shame, affective disorders, and trauma -in order to determine which one may demonstrate a possible link between alexithymia and body image disorders in EDs.
Methods
We administered the following self-report tests: the Dissociative Experience Scale-II (DES-II), the Toronto Alexithymia Scale-20 (TAS-20), the Trauma Symptom Inventory-Alternate Version (TSI-A), the Body Uneasiness Test (BUT), and the Experience of Shame Scale (ESS). These measures were chosen for their widely proven reliability, and given that they were available for adaptation and validation in Italian.
Sample
We consecutively recruited 143 female Italian subjects, aged 17 to 33 years, (average age 20.3 years, SD ± 30.2). The sample was composed of an outpatient population admitted to our ED center (Sant'Orsola, Malpighi, University of Bologna, Bologna, Italy). No males were included in the sample in order to improve sample homogeneity.
Diagnosis was performed according to DSM-IV criteria after a full psychiatric and psychological evaluation was performed by two trained clinicians. Patients were divided into AN, BN, or EDNOS groups. EDNOS patients were considered to exhibit patterns with mixed food restriction and purging characteristics that did not satisfy the DSM-IV criteria for AN or BN.
A total of 67 patients received a diagnosis of AN (46.8%), 52 of BN (36.3%), and 24 (16.7%) were considered to have an EDNOS. The average body mass index was 15.5 in the AN group, 18.6 in the BN group, and 16.8 in the EDNOS group.
Procedures
We administered five psychological self-reports during each patient's time of admission in our center. Before the tests were administered, we explained to the participants the general purpose of the study. The protocols were anonymous, and informed consent was provided by the patients' parents if the patients were underage. Subjects were selected only on the basis of their availability to complete the tests; compensation was not provided.
DES-II
DES-II is a widely used 28-item self-report that provides a quantitative index of dissociation. 19 It has been found to be internally consistent and reliable over time. Its items are meant to capture a large variety of dissociative experiences. Item scores range from 0 to 100, with the total score calculated as the mean of the 28 items. The Italian adaptation used in this study has good reliability characteristics, 15 with an internal consistency that ranges from satisfactory to excellent (Cronbach's alpha of 0.81-0.94). Moreover, this scale is able to discriminate between subjects from normal populations and patients with addictions. 19 The subjects' average score for submit your manuscript | www.dovepress.com
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the validation of the Italian instrument among a nonreferred population is 12.50 (SD ± 8.62).
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TAS-20
The TAS-20 is the most widely used measure of alexithymia. 21 Each item is rated on a five-point Likert-type scale, and responses range from strongly disagree (1) to strongly agree (5) . Total scores range from 20 to 100, with a score of $61 considered to be indicative of alexithymia, while scores between 51 and 60 are considered to indicate borderline alexithymia. The TAS-20 has a three-factor structure: 22 factor one assesses the ability of an individual to identify his or her feelings and to distinguish between feelings and the bodily sensations of emotional arousal (difficulty in identifying feelings); factor two reflects the inability of an individual to communicate his or her feelings to other people (difficulty in describing feelings); and factor three assesses externally oriented thinking. The Italian TAS-20 showed good internal consistency (Cronbach's alpha = 0.81), and it contained the same three-factor structure as the English version of the scale.
TSI-A
The TSI-A is an 86-item self-report measure developed to assess a broad range of trauma-related symptoms. 23 Each item is rated on a four-point, Likert-type scale (0, 1, 2, and 3) that reflects the severity of symptoms. The TSI-A includes eight clinical scales and three validity scales. Five clinical scales (anxious arousal, depression, anger/irritability, intrusive experiences, and defensive avoidance) measure symptoms that are closely related to those listed in the DSM-IV for posttraumatic stress disorder. The other three clinical scales (dissociation, impaired self-reference, and tension-reduction behavior) measure additional symptoms often seen in trauma survivors, especially victims of childhood trauma. The three validity scales (response level, inconsistent response, and atypical response) measure exaggerated, inconsistent, or unusual responding. Average TSI-A scores in a nonclinical population is 1.01 ± 0.5.
BUT
The BUT is a self-rated scale that explores several areas of body image disorders and related psychopathologies. 24 Participants were asked to rate 34 different body experiences (BUT-A) and 37 body parts (BUT-B) on a six-point Likert scale where responses ranged from never to always (0-5, respectively), indicating how often participants happened to dislike each experience or part of their body. The BUT scores were analyzed, while taking into account the whole mean score of the test (Global Severity Index [BUT-GSI]) and the number of body parts that the participant reported disliking on the BUT-B (Positive Symptom Total [BUT-PST]) subscale. Higher scores indicated greater body uneasiness.
ESS
The ESS is a 25-item scale whose items reflect the experiential (feeling shame), cognitive (concern over others' opinions), and behavioral (concealment or avoidance) components of shame. 25 Participants rate each item according to how they have felt in the past year on a four-point scale, with responses ranging from 1 (not at all) to 4 (very much); total scores range from 25 (feelings of shame absent) to 100 (persistence of feelings of shame). The Italian adaptation of this scale shows good internal consistency (Cronbach's alpha = 0.93), and it retains the same three-factor structure as the English version of the scale. The median score of this sample was 45.7 (SD ± 13.1). The cut-off score empirically obtained at the 95th percentile is 73. 26 
Statistics
The statistical analyses were carried out using the Statistical Package for the Social Sciences version (SPSS) 14.0.1 (IBM Corporation, Armonk, NY) for Windows (Microsoft Corporation, Redmond, WA). Data distribution was analyzed with skewness and kurtosis coefficients, and by applying the Kolmogorov-Smirnov test. Where possible, a normal distribution was obtained after logarithmic transformation of data with a nonnormal distribution. For normally distributed data, the statistical significance was assessed using Student's t-test, one-way analysis of variance (ANOVA) for multiple comparisons (Bonferroni test), Pearson's correlation index, and multiple regression analysis. For nonnormally distributed data, Mann-Whitney and Kruskal-Wallis tests, as well as Spearman's correlation index were used. A P-value of less than 0.05 (two-tailed) was considered to be statistically significant.
Results
First, the descriptive statistic indexes were extrapolated (Table 1) . On average, the subjects presented with moderate to severe symptoms relative to the variables considered in our study. In fact, participants appeared to be borderline with regard to alexithymia (TAS-20 = 56.3 ± 12), and they presented with a shame score (ESS = 67.4 ± 19) of greater than the 90th percentile when compared with the results from preliminary sample studies of Italian instrument validation. ESS submit your manuscript | www.dovepress.com Dovepress Dovepress average score in the Italian population is 45.72, SD 13. 15, 20 Moreover, even if the cut-off score for dissociative disorders in DES-II was 30, the dissociation scores appeared to increase (DES-II = 21.6 ± 15) if compared with the average range observed in the nonreferred population from the Italian sample (12.5 ± 8); the average values of the perceived traumatic conditions (weighted average TSI-A = 1.26 ± 0.5) in our sample are higher than those obtained from a nonclinical population. 27 A total of 86 patients (60%) showed symptoms of depressed mood as detected by the TSI-A depression scale. Finally, with regard to the body image disorders, there was evidence that participants had such a disorder across both the psychological and behavioral subscales (BUT-GSI = 2.2 ± 1.2, average scores of normal population 0.45-0.75), and with respect to the level of dissatisfaction participants exhibited towards specific aspects of their bodies (BUT-PST = 20.2 ± 10). These results appear to be only marginally influenced by patients' age ( Table 2) .
We have compared the three different diagnostic groups in order to detect statistically significant differences in some of the investigated psychopathologic areas. The one-way ANOVA was performed when variables followed a normal distribution, while the Kruskal-Wallis test was used when a normal distribution was not obtained. The ANOVA we observed that regarding ESS, the subjects with AN exhibited less feelings of shame than subjects who had a diagnosis that overlapped with AN and BN (P , 0.05). With regard to the TSI-A, the BN group showed higher perceived intrusive experiences (P , 0.05) and higher dissociation (P , 0.01) than the AN group. Meanwhile, on the BUT-A scale, the BN group and EDNOS group showed higher values of altered body image (P , 0.05), avoidance and compulsive control (P , 0.05 and P , 0.01, respectively), and depersonalization (P , 0.05). The group with the overlapping diagnosis also showed higher values on the BUT-PST subscale (P = 0.05) when compared to the results from the AN group. The Kruskall-Wallis test detected that the BN and the EDNOS groups showed higher values of dissociation on the DES-II test (P , 0.05).
We have performed correlation studies in order to verify how the investigated variables are related. By performing Pearson's and Spearman's correlations, we found that TSI-A, TAS-20, DES-II, and ESS are linked together in a statistically significant manner. When considering the AN group, we noticed that TAS-20 scores correlate with ESS scores (r = 0.55, P , 0.0001), DES-II scores (r = 0.49, P , 0.0001), and TSI-A perceived traumatic conditions (r = 0.47, P , 0.0001). In addition, ESS scores correlate with DES-II scores (r = 0.51, P , 0.0001) and TSI-A scores (r = 0.71, P , 0.0001). Moreover, DES-II and TSI-A scores are also correlated (r = 0.62, P , 0.0001). In the BN group, TAS-20 correlates with ESS (r = 0.39, P , 0.01), DES-II (r = 0.46, P = 0.001), and TSI-A scores (r = 0.52, P , 0.001).
ESS scores correlate with DES-II (r = 0.53, P , 0.0001) and TSI-A scores (r = 0.61, P , 0.0001); DES-II scores correlate with TSI-A scores (r = 0.66, P , 0.0001). In the EDNOS group, TAS-20, TSI-A, and DES-II scores correlate with each other (r = 0.53, P , 0.05 between TAS-20 and DES-II; r = 0.47, P = 0.05 between TAS-20 and TSI-A; and r = 0.55 and P , 0.05 between DES-II and TSI-A), while ESS scores correlate with some of the TSI-A subscales: anger/irritability (r = 0.45, P , 0.05), depression (r = 0.49; P , 0.05), and impaired self-reference (r = 0.61, P , 0.005) ( Table 3) .
The relationship between shame and alexithymia was studied in-depth using Bonferroni's test. As the total sample was subdivided on the basis of TAS-20 scores, ESS scores progressively increased. A P , 0.01 was detected between ESS scores in nonalexithymic (ESS = 55.8 ± 17) and borderline alexithymic subjects (ESS = 68.1 ± 14), while P, 0.0001 was detected between shame scores in nonalexithymic and pathologically alexithymic subjects (ESS = 74.8 ± 19). We then analyzed how these variables interact with results from the BUT scale (Table 4 ). In the AN group, we noticed that BUT-GSI scores correlate with each of the mentioned variables with a P-value ,0.0001 (r = 0.48 with TAS-20; r = 0.71 with ESS; r = 0.44 with TSI-A and DES-II), while BUT-PST correlates with the first factor of TAS-20 (r = 0.58), ESS (r = 0.49), TSI-A (r = 0.49), and DES-II (r = 0.44) with a P-value , 0.0001. In the group composed of BN patients, we found that BUT-GSI also correlates with ESS (r = 0.67), DES-II (r = 0.66), the first factor of TAS-20 (r = 0.54), each with P , 0.0001 and TSI-A (r = 0.54 and P , 0.001, with a higher correlation noted with regard to depression and dissociation subscales). In addition, BUT-PST correlates with the TSI-depression subscale (r = 0.48, P , 0.0001), ESS (r = 0.38, P , 0.01), DES-II (r = 0.31), and the first factor of the TAS-20 (r = 0.35) with P , 0.05. Finally, BUT-GSI correlates with the first factor of the TAS-20 (r = 0.65), TSI-A (r = 0.53) with P , 0.001, DES-II (r = 0.55, P , 0.01), and ESS (r = 0.49, P , 0.05) in the EDNOS group. No correlation was found with regard to the BUT-PST subscale.
In the total ED patients sample, post hoc correlations were used to explore how perceived traumatic conditions influence experiences of shame (as measured by ESS) and 
body dissatisfaction (as investigated by BUT-A and BUT-B).
Bonferroni's test revealed that ESS and BUT values increase in a statistically significant manner (P , 0.0001) when TSI-A scores are indicative of a pathology. Finally, through stepwise linear regression analysis between the considered variables we have detected those that explain, in a statistically significant manner, the body image disorders observed in EDs. We found different results among the three diagnostic groups (Table 4) .
When considering the AN group, with regard to BUT-GSI scores, the independent variable selected through the stepwise method included feelings of shame (ESS), which explain the 53% of the total variance in the BUT-GSI subscale (R 2 = 0.53, P , 0.0001). With regard to the BUT-PST scores, the variable most predictive of body image disorders in ED is the first factor of the TAS-20 (difficulty in identifying feelings, R 2 = 0.33, P , 0.0001), which explains 33% of the total variance. In the BN group, BUT-GSI scores are strongly predicted by feelings of shame (ESS, R 2 = 0.58, P , 0.0001) and by the TSI-A dissociation subscale (R 2 change = 0.08, P , 0.01). The TSI-A depression subscale appeared to be predictive of the level of body dissatisfaction measured by the BUT-PST subscale (R 2 = 0.29, P , 0.0001), explaining 29% of its variance. Finally, in the EDNOS group, BUT-GSI scores were explained by perceived traumatic conditions (TSI-A, R 2 = 0.69, P , 0.001). The influence of depression on the aforementioned variables has also been investigated. In the total sample of ED patients, the TSI-A depression subscale values correlate with TAS-20 (r = 0.51), ESS (r = 0.68), BUT-A (r = 0.69), and BUT-PST scores (r = 0.48, as previously mentioned). These values reached a level of statistical significance of P , 0.0001. However, when partial correlation analysis filtered the effects determined by the ESS results, no statistically significant correlation was determined between the TSI-A depression subscale and the BUT-PST results (r = 0.13; P . 0.05), and the correlation between the TSI-A depression subscale and BUT-A scores appears to be moderate (r = 0.27, P = 0.01). Stepwise regression analysis instead showed that TSI-A depression values can be explained by BUT-A and ESS scores (R 2 = 0.51, P , 0.001). Analogous data were obtained when partial correlation analysis filtered the effects of shame (ESS) on the relationship between results on the TSI-A and BUT scales. Instead, when the effects of perceived traumatic conditions are not considered by partial correlations, a strong correlation between ESS and BUT scores is maintained (r = 0.53 between ESS and BUT-A; r = 0.39 between ESS and BUT-PST; P , 0.0001).
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Discussion
A co-presence of alexithymia and altered body image has been widely demonstrated in clinical and nonclinical ED samples. This study was carried out with a large clinical sample, and it aimed to determine if the structuring of a pathologic body image could be associated with the inability to regulate affect. As expected, ED patients scored high on the TAS-20 items. Therefore, our data agree with the literature in stating that ED patients tend to be alexithymic. 4 Our study points out that affective elements of alexithymia seem to be strongly correlated with EDs; instead, the scores obtained on the cognitive factor (ie, externally oriented thinking) do not differ from those observed in the general population. This latter point confirms recent findings by other authors. 28, 29 We add that the presence of purging behaviors does not appear to influence affect dysregulation, as no statistically significant differences were found among the three different groups (AN, BN, and EDNOS) on the TAS 20 scale and on its subscales. Our data also suggest that the ED subjects have a remarkable clinical presence of problems related to feelings of shame and troubles associated with their body image.
In fact, the average score obtained in the shame scale (mean value of ESS = 67.4) is placed over the 90th percentile compared to the Italian sample (average ESS = 45.72), 15 while the dissociation-related values appear to be increased (mean value DES-II = 21.6) in comparison with the Italian population (mean DES-II = 12.50). Besides, the average value related to the traumatic perceived conditions (weighted average TSI-A = 1.26) is higher in our sample than in the control population. 15, 27 These results are only marginally influenced by participant age.
Alexithymia, shame, and affect dysregulation are strictly related as demonstrated by the correlations observed in our study; our data agree with the findings of De Berardis et al. 7 In their paper, the researchers noticed that dissociative experiences may be related to childhood neglect and abuse history; 30 a history of abuse and neglect are observed more frequently in subjects with EDs, and in particular, among bulimic patients. 31 Moreover, both childhood physical and sexual abuse appear to be associated with emotional dysregulation. 32 Therefore, the authors state that alexithymia and dissociation may share common backgrounds, and that both can manifest in patients with EDs based on frequent traumatic experiences during childhood. Our study supports this hypothesis by adding the TSI-A data that show that perceived traumatic events are higher in an ED sample than in the general population, and that greater pathologic values are evident when purging behaviors are present. The role of trauma was thus deepened, and we found that subjects who score high in a trauma scale show higher shame and body dissatisfaction than those who score low on a trauma scale (P , 0.0001). We then wanted to verify how the interrelated experiences of shame and body image disturbance behave, irrespective of previous traumatic experiences. By introducing partial correlations, we found that when the impact of TSI-A is filtered, a strong correlation between shame scores and body dissatisfaction is maintained. Therefore, the link between feelings of shame and the perception of an adverse body image does not appear to be primarily determined by previous threatening events that may instead act as an aggravating factor.
Even if alexithymia seems to be unaffected by the diagnostic category, we stress that the other investigated variables (shame, dissociation, and perceived traumatic conditions) are more severe when purging behaviors are present. The same consideration can be applied when analyzing the BUT results that reflect discomfort over one's own body.
By multiple regression analysis we tried to investigate whether alexithymia could be associated with the structuring of an adverse image disorder, as the link between affect dysregulation and EDs has not been fully clarified. This hypothesis could be confirmed only partially; in fact, shame seems to hold a prevalent role in the structuring of body image disorder as it explains more than 50% of variance in the BUT-GSI scores both in anorexic and in bulimic patients. The only factor of an alexithymic construct that seems to play a role in EDs is "difficulty in identifying feelings," as it explains one-third of BUT-PST in patients with AN. The inability of an individual to discriminate between emotional states may thus represent an affective vacuum that determines an exaggerated focus on the physical details of one's own body. Furthermore, when interpreting our Bonferroni test results, alexithymia could be interpreted as a function of an individual's shame-based inability to process emotions. Perceived traumatic conditions are instead strongly relevant in justifying the BUT scores when purging behaviors are present. In this view, the results noted in Mitchell and Mazzeo's 31 study are supported; moreover, trauma could be somewhat causative in determining a distorted relationship with one's own body in patients who engage in purging behaviors.
By analyzing our data, we noticed that alexithymia seems partially associated with adverse image disorders. Even if the findings acquire relevance when restrictive conditions are present, it seems as though alexithymia is mostly a covariant of other psychopathologic traits or experiences, at least in bulimic patients.
Shame appears to play a prevalent role in anorexic patients, and perceived traumatic conditions appear to be influence both bulimic patients, and individuals with overlapping diagnoses; alexithymia may thus be a consequence of previous traumatic experiences and feelings of shame that have remained unelaborated, and this condition may be somehow conceptualized as a maladaptive-reactive construct.
Depressed mood, which is a frequent condition in ED patients, could influence shame, body dissatisfaction, and the other explored symptoms. However, despite a strong correlation between depression and alexithymia, as well as shame and adverse body image, their impact appears to be moderated when partial correlation analysis filters the effects determined by the ESS results. Regression analysis shows instead that depressed mood could be partly explained by shame and body dissatisfaction levels alone. Indeed, our tests seem to confirm that shame plays a central role in alexithymia among ED patients.
However, our study has some limitations that may have impacted the discussed considerations. In fact, the use of self-report tests, although reliable and widely used, cannot exclude the existence of patients who underreport or overreport their symptoms. Moreover, to our knowledge, regression analysis investigating the relationship between alexithymia, shame, dissociation, trauma, and body perception has never been conducted on a control population. In addition, the choice to include only women in our sample improves population homogeneity, but it prevents the authors from discussing the influence of gender in this field of ED psychopathology. Finally, it is important to keep in mind that when some variables are interrelated, it is important to explore how they are linked to each other since the presence of covariants is possible.
Therefore, more data are needed in order to confirm our study's findings. In particular, future areas of investigation could explore the role of disgust with one's own body and its relationship with feelings of shame. Recent advances in neuropsychology and functional neuroimaging techniques could add valuable information.
On the basis of our results, we want to point out that the sense of shame and previous traumatic experiences in patients with purging behaviors should be targeted during treatment.
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